Identification of hepatic microvascular adhesion-related genes of human colon cancer cells using random homozygous gene perturbation.
Random homozygous gene perturbation (RHGP), in combination with liver sinusoidal endothelial cell (LSEC) adhesion screening of clonal colon cancer cells with perturbed genes, was used to identify genes contributing to the hepatic microvascular adhesion of colon cancer cells. Plasmid vector encoding transactivator and gene search vector were transfected into HT-29 human colorectal cancer cells to create a HT-29 RHGP cell library; the adhesion of these library cells to primary cultured mouse LSEC significantly decreased in the presence of RSL1 ligand (inducer), indicating that most of the genes contributing to HT-29 adhesion to LSEC were altered. Next, HT-29 RHGP cell library fractions with upregulated or silenced LSEC adhesion-related genes were isolated. Around 160 clones having altered expression in LSEC adhesion-related genes were obtained, and nine relevant protein-coding genes were identified. Some were proadhesive genes detected because of their overexpression in adherent HT-29 cells (DGCR8 and EFEMP1 genes) and their silenced status in nonadherent HT-29 cells (DGKE, DPY19L1, KIAA0753, PVR and USP11 genes). Others were antiadhesive genes detected because of their overexpression in nonadherent HT-29 cells (ITPKC gene) and their silenced status in adherent HT-29 cells (PPP6R2 gene). Silencing of PVR, DGCR8 and EFEMP1 genes decreased adhesion to LSEC and hepatic microvascular retention of HT-29 cells. The results conclude that RHGP was a valuable strategy for the discovery of mechanisms regulating microvascular adhesion of circulating colon cancer cells before hepatic metastasis formation. Identified genes may contribute to understand the metastatic process of colon cancer and to discovering molecular targets for hepatic metastasis therapeutics.